Mechanism of supply chain coordination cased on dynamic capability framework-the mediating role of manufacturing capabilities
Introduction
Supply chain has become one of the most popular words in business and academe. With the speeding up of economic globalization, enterprises face the competition from domestic to regional, then to international. On the one hand, technological innovation is quickened enterprise external competitive environment presenting a sharp change of dynamic.
Knowledge and technology, on the other hand, have the decisive influence to the business performance and competitive advantage which becoming more and more outstanding. Of course, opportunity is along with the heated competition. It has become the urgent task for firms to cooperate with partners in the supply chain through the global supply chain management.
Supply chain coordination is one of the important areas of supply chain management research (Ballou & Gilbert, 2000) . Manufacturing enterprises need to obtain competitive advantage through the supply chain coordination. Existing literature on the relationship between the supply chain coordination and performance are studied, but the conclusions are inconsistent (Wong, Sakun & Wong, 2011) . Kim (2009) thinks the supply chain coordination can promote the cost performance of manufacturing enterprises. Wang and Meng (2004) suggests that supply chain coordination can effectively improve manufacturing enterprises in finance, product quality, delivery, customer satisfaction and overall enterprise performance. But Shawnee (2003) consider that there is no direct relation between supply chain coordination and financial performance. At the same time, some scholars have found that supply chain coordination has not simply directly effect on enterprise performance, but more complexes intermediate links (Vickery, Jayaram, Droge & Calantone, 2003) .
Because of the supply chain coordination performance mechanism is still in controversy, some scholars tried to reveal the black box of supply chain coordination mechanism performance with the key elements of internal non-market factors as the breakthrough point. Dynamic capabilities framework relying on resource-based view proposes a new interpretation for supply chain coordination mechanism performance (Heimerik, 2004) .
The primary premise of the dynamic capability framework is that a firm has operational capabilities and resources that are directly involved in enterprise performance by converting inputs into outputs and dynamic capabilities that influence enterprise performance indirectly by updating, integrating and reconfiguring a firm's existing operational capabilities and resources (Teece, Pisano & Shuen, 1997) . Supply chain coordination, as one of the important method to integrate and coordinate enterprise external resources, it can be seen as a kind of dynamic capability. As the research objects of this article are manufacturing enterprises, manufacturing capability is the most basic part of the original capability and the core operational capability in manufacturing enterprise. Based on the above reasons, this research will regard supply chain coordination as the dynamic capability, while manufacturing capability as the operational -1251-Journal of Industrial Engineering and Management -http://dx.doi.org/10.3926/jiem.1266 capability in dynamic capability framework. Supply chain coordination performance mechanism is researched through the dynamic capabilities framework.
Although the dynamic capability framework argues that dynamic capabilities influence enterprise performance by renewing operational capabilities, it is unclear from prior studies whether supply chain coordination actually influence enterprise performance through manufacturing capabilities. It is also unclear whether supply chain coordination influences enterprise performance through the renewal of a single manufacturing capability or several of them. This research provide a way to investigate empirically whether a given dynamic capability influences enterprise performance by updating (renewing) a single manufacturing capability or a number of them.
Literature review and hypothesis

Dynamic capability framework
Based on resource-based view, Teece et al. (1997) first proposed the dynamic capability framework. In this model, dynamic capabilities emphasize the transforming of environmental characteristics and how the firms manage to adapt, integrate, and reconfigure the internal and external organizational resources to compete with the dynamic environmental conditions (Teece, 2007) . Eisenhardt and Martin (2000) expand on Teece and Pisano's earlier view that dynamic capabilities are not vague but rather exhibit commonalities with greater equifinality, homogeneity, and substitutability across firms. Rather than focusing on how dynamic capabilities reconfigure operational capabilities, the second stream of literature investigates how a firm uses its dynamic capabilities to reconfigure tangible and intangible resources (Helfat & Peteraf, 2003) . Wang and Ahmed (2007) draw from the existing empirical findings and identify three main elements of dynamic capabilities: adaptive capability, absorptive capability, and innovative capability. Dynamic capabilities are organizational routines, which must be obtained by learning with highly stylized, repeatable or quasi-repeatable.
Although many scholars make interpretation of dynamic capabilities, the most far-reaching dynamic capability framework is still proposed by Teece ( Figure 1 ). This article is studied under this framework.
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Supply chain coordination
According to the dynamic capability framework, a firm's supply chain coordination is considered a dynamic capability because supply chain coordination can be used to renew a firm's operational capabilities (Teece, 2007) . Supply chain coordination is refers to the enterprise to maintain the relationship between customers and suppliers and force to adapt the demand of the competitive environment. In terms of enterprise's external environment, these relationships constitute the main inducement of the change in competition environment (Koka & Prescott, 2008) . As a result, the enterprise must be dynamically adjusting these external relations.
At present, the supply chain coordination has a variety of definitions. Simatupang, Wright and Sridharan (2002) points out that supply chain coordination is to joint (combination, coordination, adjustment, alliance) members of the supply chain to achieve supply chain goal. Romano (2003) defines coordination is decision making, communication and interaction between supply chain partners, which can help to plan, control and adjust the materials, spare parts, service, information, funds, members and methods involved in supply chain, and support the key business process in supply chain network. Gan, Sethi and Yan (2004) proposes a risk averse agent definition of supply chain coordination. This definition summarizes the coordination standard in risk neutral condition. They point out that coordinate a supply chain need to select the appropriate external joint action and internal income distribution plan, find a Pareto optimal solutions can be accepted by each agent. The supply chain will achieve coordination if meet the following three conditions: (1) the payment gotten by sales and suppliers is not less than their reservation utility; (2) satisfy the downside risk constraint of sellers; (3) get the maximization of expected profit. Stank (1999) focuses supply chain coordination on manufacturing enterprises and other enterprises within the supply chain, including supplier and customer. Arshinder, Kanda and Deshmukh (2008) proposes that supply chain coordination includes coordination of logistics and information flow of elements.
-1253-Journal of Industrial Engineering and Management -http://dx.doi.org/10.3926/jiem.1266 Based on the above literature, this paper argues that supply chain coordination of manufacturing enterprise is a different method or tool adopted by manufacturing enterprises, coordinating for suppliers and customers in the process of logistics and information flow.
Manufacturing capability
Manufacturing capability is the core operational capability in manufacturing enterprises. Since the modern management science applied to manufacturing enterprises, manufacturing capability is not simply referring to the enterprise's production and the production varieties, etc. It has become a measure in the process of production with extensive significance. Taylor (1911) proposes that a firm should develop two tiers of interdependent manufacturing capabilities: (1) the capacity to plan the most efficient work method for a given task, and (2) the capacity of line workers to execute a given activity as planned. Skinner (1969) consider that manufacturing capability is the most important element to construct the enterprise competitive advantage. Manufacturing can provide organizations with certain competitive power. These capabilities can be used as a competitive weapon, achieving manufacturing performance in cost, quality and time dimensions. Roth and Van Der Velde (1991) argue that manufacturing capability has achieved the strategic capability in the process of manufacturing.
It is the strategic transformation of enterprise.
Literature in the operations management field has currently classified manufacturing capabilities into five types: quality, cost, delivery, flexibility, innovation (Ward, Duray, Leozzg & Sum, 1995) . Quality refers to the ability to produce a high quality and high performance product, which is excellent, valuable, and conformable, and then meets or exceeds customer expectations (Reeves & Bednor, 1994) . Cost refers to the ability to produce at low cost by reducing inventory, increasing equipment and capacity utilization (Corbett & Van Wassehnove, 1993) . Delivery refers to the ability to delivery reliability and fast according to the delivery time. Flexibility refers to the ability to meet customer demand according to enterprise's production and management resources. Innovation refers to the ability to develop new products or use new technology in manufacturing process (Burgess, Gules, Gupta & Tekin, 1998 ). Teece et al. (1997) propose dynamic capability to explain why some organizations are more successful than others in establishing competitive advantages in dynamic markets.
Supply chain coordination, manufacturing capability and enterprise performance
As a dynamic capability, coordinating with customers and suppliers can achieve performance high quality of the information exchange between supply chain members will improve the joint planning and the decision making process, so as to improve the performance of the enterprise.
Research of Clark and Hammond (1997) has shown that channel performance, mutual dependence and coordination have significant correlation to cross-organizational cooperation enterprises. Morris (2005) explores the relationship between relationship trading and the performance in supply chain cooperation. The results show that there is significant correlation between coordination, uncertainty and supply chain performance. Eng (2005) considers that functional integration in supply chain will improve the supply chain performance. Brian and
Chris (2005) In addition, some scholars have found that supply chain coordination has not simply directly effect on enterprise performance, but more complex intermediate links. Danneels (2011) finds that the relationship between the supply chain coordination and market performance is significant, while the significance is small. The results show that there are other intermediary variables between supply chain coordination and performance. Some qualitative researches consider that the manufacturing capability may be the intermediate link between supply chain coordination and performance. This conclusion is supported by dynamic capability framework:
supply chain coordination creates and forms the potential resource and related capabilities, which further effect on performance (Zott, 2003) .
The core of supply chain coordination is the fast resource recognition and effective resource flow between stakeholders in supply chain. It is easier for suppliers and customers to understand the requirement of enterprise by coordinating the resource. The information about the products, processes, plans, and ability to the interactive exchange process help manufacturing enterprises to develop their production plan and improve the quality. This procedure meets customers' requirements and expectations and eventually influences a firm's overall performance. Supply chain coordination can also help enterprises to develop their production plan and produce products in time for the information interaction exchange in product, process and plan. Identification of external resources effectively can help to resolve the conflict between the targets and reduce inventory. It will lead to better delivery capability based on time (Rosenzweig, Roth & Dean, 2003) . High elastic delivery capability can improve the reliability and speed to implement differentiated competition, conducive to enterprise to predict the market and response to customer demand. It eventually influences a firm's overall performance.
H4a: Supply chain coordination capability will have a positive relationship on delivery capability.
H4b: Delivery capability mediates the relationship between supply chain coordination capability and enterprise performance.
A firm that produces a wide variety of products must be able to switch from performing a set of interdependent activities required to produce a given product to a different set of activities essential to produce an entirely different product. The various activities required to produce a variety of products are performed by different departments and individuals, thereby requiring a firm to coordinate those interdependent activities effectively to gain a competitive advantage.
Supply chain coordination make enterprises a better understanding of the potential demand of customers (Slater & Narver, 1994) , promoting the flexibility by allowing participation for partners in supply chain. To produce a variety of products, a firm must be able to effectively coordinate the completion of all the tasks and activities required to produce those products.
H5a: Supply chain coordination capability will have a positive relationship on flexibility
capability.
-1256- The stronger the coordination of supply chain is, the enterprise is more able to quickly and accurately identify rich innovation opportunities and to enhance enterprise's innovation consciousness and innovation power. Under the condition of high technology uncertainty, manufacturing companies are more likely to have high levels of external resources integration.
As external resources, supply chain coordination can promote the new product development performance so as to promote the innovation of the manufacturing enterprise performance (Ragatz, Handfield & Petersen, 2002) . Petersen et al. also show that the effective identification to relationship between supplier and customer promote the effectiveness of the new product development, so as to get the manufacturing enterprise's financial performance and innovation performance (Petersen et al., 2005) .
H6a: Supply chain coordination capability will have a positive relationship on innovation capability.
H6b: Innovation capability mediates the relationship between supply chain coordination capability and enterprise performance.
Through the analysis of the relationship between supply chain coordination, manufacturing capability and enterprise performance, the schematic diagram of supply chain coordination causal mechanism in this paper is shown in Figure 2 : 
Variables measurement
Enterprise performance is measured by return on sales (ROS) and return on investment (ROI).
Supply chain coordination capability measures the extent to which a firm coordinates with its key and strategic customers, suppliers for their plan and resources. Quality capability is measured by what extent a firm produces reliable and conformable products. Cost capability is constructed by the extent to which a firm can produce products at low costs. Delivery capability is constructed by the extent to which a firm delivery reliable and fast. Flexibility capability is constructed by the extent to which a firm can switch from producing one product line to another and the extent to which it can change the rate of production. Innovation capability is constructed by the extent to which a firm can produce new products with quantity and speed. There are special items in allusion to all the variables in IMSS-V questionnaire.
Indicators of variables are shown in Table 3 .
Variables Indicators
Enterprise performance 1. variable is greater than the correlation coefficient of this variable with other variables, which has better discriminant validity. Reliability, validity of test results and the correlation matrix are shown in Table 4 . 
Empirical results
This paper takes manufacturing capabilities as mediating variables and examines the relationships between supply chain coordination in manufacturing enterprise and performance.
Results are shown in Tables 5-9 .
In model 2 of Tables 5-9 , supply chain coordination has a significantly positive relationship on enterprise performance (P<0.001), providing strong evidence for the hypothesis 1. Enterprise performance will be promoted when supply chain coordination applying more. In model 1 of Tables 5-9 , supply chain coordination has a significantly positive relationship on (P<0.001) quality capability, cost capability, delivery capability, flexibility capability and innovation capability, providing strong evidence for the hypothesis 2a, 3a, 4a, 5a, 6a. In model 3 of Tables 5, 6 , 8, the relationship of supply chain coordination and enterprise performance is not significant when entering the manufacturing capabilities. This result shows the completely mediating role of quality capability, cost capability and flexibility capability. The hypothesis 2b, 3b, 5b are verified. In model 3 of Tables 7, 9 , the relationship of supply chain coordination and enterprise performance is still significant when entering the manufacturing capabilities. This result shows that the delivery and innovation are not the mediating variables. The hypothesis 4b and 6b are not verified. Supply chain coordination influences enterprise performance by only renewing quality, cost, and flexibility.
-1260- In this research, the extent to manufacturing capabilities mediates the relationship between supply chain coordination and enterprise performance is examined. This conclusion has made certain theoretical contribution to the performance mechanism of supply chain coordination.
There are two paths in the performance mechanism of supply chain coordination. On the one hand, the supply chain coordination directly improves the enterprise performance, mainly for enhancing the adaptability in enterprise external environment, and obtaining more resources and opportunities; On the other hand, the supply chain coordination indirectly improves the enterprise performance. This study finds that supply chain coordination may renew several manufacturing capabilities. When supply chain coordination influences enterprise performance through the renewal of a specific manufacturing capability, the firm may not improve its performance simply by investing in any random supply chain coordination.
Therefore, it is essential for a firm to understand how its supply chain coordination is linked to its manufacturing capabilities. A lack of such knowledge could prompt firm managers to invest in a dynamic capability that minimally influences firm performance.
The dual purpose dynamic capability
This study has made certain theoretical contribution to the dynamic capability literature. The results show that a firm's supply chain coordination influence five manufacturing capability, but only the quality, cost and flexibility influence performance. Supply chain coordination does not influence performance through neither delivery nor innovation. This perplexing finding can be explained by using the dual purpose dynamic capability concept presented by Helfat and Winter (2011).
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The current dynamic capability framework classifies capabilities as either dynamic or operational, and the framework assumes that these capabilities influence firm performance differently. Operational capabilities directly influence firm performance by helping the firm to maintain its existing operations such as producing outputs using same technology and methods, while dynamic capabilities influence firm performance indirectly by helping the firm renew its existing operations by updating, recombining and reconfiguring its existing operational capabilities. Helfat and Winter (2011) suggest that some capabilities act as both dynamic and operational capabilities and they are used to renew operational capabilities to simultaneously maintain a firm's current operations and to positively influence overall firm performance. They term such capabilities dual-purpose capabilities.
Based on my findings, I posit that supply chain coordination can be viewed as a form of dual-purpose capability. On one hand, supply chain coordination leads to the renewal of the quality, cost and flexibility capability, which in turn positively influences performance. On the other hand, supply chain coordination renews the delivery and innovation capabilities only to maintain a firm's current operations.
In sum, this study contributes to dynamic capability literature by identifying a dual-purpose capability that renews operational capabilities to simultaneously influence performance and to maintain operational capabilities. A firm that understands how a given dynamic capability is linked to its existing operational capabilities will be more successful at renewing its operational capabilities and gaining a competitive advantage than firms that lack such understanding.
Therefore, a firm should consider the type of operational capabilities it wishes to renew prior to either developing or deploying its dynamic capabilities. This study also contributes to dynamic capability literature by providing empirical support for the existence of dual-purpose capabilities that can be deployed simultaneously to influence firm performance and maintain a firm's existing operations.
Conclusions
From the analysis of relationship among supply chain coordination, manufacturing capabilities and enterprise performance, this study proposes that manufacturing capabilities are mediate variables in the performance mechanism of supply chain coordination. We put forward the theoretical model and get the following conclusions by using multiple linear regression analysis:
The results show that the supply chain coordination has a positive relationship on enterprise performance. These results support the hypothesis 1. The results also show that quality, cost, flexibility fully mediates the relationship between supply chain coordination to enterprise performance. It means that supply chain coordination influences enterprise performance by -1263-Journal of Industrial Engineering and Management -http://dx.doi.org/10.3926/jiem.1266 renewing its quality, cost, flexibility capability. Our results also show that while a firm's supply chain coordination is positively related to the delivery and innovation, enterprise performance is not influenced by the renewal of these two manufacturing capabilities. It means that supply chain coordination can help the firm to maintain its operations. This suggests that supply chain coordination may renew several manufacturing capabilities, but may only influence enterprise performance through the renewal of the given manufacturing capabilities. Since a firm's supply chain coordination can simultaneously renew manufacturing capabilities to influence enterprise performance and maintain firm operations, it can be considered a dual-purpose capability.
Like any other study, this paper also has limitations. The data used in study belongs to crosssection data. We failed to study dynamic capabilities' impact on enterprise performance in a temporal dynamic way. These limitations need discussion in future research.
